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fifiO^ny Mc£tf£^fS/£^? h/i/fctcS^T"** h;i/ffiBBffiS:Wm-r 

it m m iz mm £ n £ % » © r > ^ 1. , 
as*© e» •bftttfeoiB*** e> & #it-r a fe » ©gM-3#«#« t , 

mm&mteWi&mM^mz ions s tifct&ffiwjt©**** e>©_t »; mx 
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[0 0 0 1] 

its. 

[0 0 0 2] 
[0 0 0 3] 

01 3 ftM&ft&fEr^fi&itft (Frequency Division Multiple Access: F DM 
A) , ^fr^&W&Wi (Time Division Multiple Access : T DMA) £<fctKP 
DMA (Path Division Multiple Acess)tf)#a(Z)®fg^;^«MCfcW<5^'Y 

[0 0 04] 

EI13$:#MLT, F DM A, TDMAfei^P DMAlCo V*TffS#-lCl 
Wtm-tZo MIS (a) &F DMA£^-rBlT*&oT> M&£JS?« f 1 ~ f 4 

~4 <Dm#\*M18t&7 4 frZKL&vT&mtSti&o 
[0 0 0 5] 
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[0 0 0 6] 

PDMA^^I^ii^^tlTVNSo 013 (c) JC^ 

U-f (adaptive array) ^ if ©ffiS^BS?56^tti: &/Bv>T#ifl£*l&o 
[0 0 0 7] 

[00 0 8] 

B. Widrow, et al. : "Adaptive Antenna Systems, "Proc. IEEE, vol.55, N 
o.l2, pp. 2143-2159 (Dec. 1967 ) . 

S. P. Applebaum : "Adaptive Arrays IEEE Trans. Antennas & Propag. , 
vol.AP-24, No. 5, pp. 585-598 (Sept. 1976) . 

0. L. Frost, III : "Adaptive Least Squares Optimization Subject to Lin 
ear Equality Constraints, "SEL-70-055, Technical Report, No. 6796-2, Info 
rmation System Lab., Stanford Univ. (Aug. 1970 ) . 

B. Widrow and S. D. Stearns : "Adaptive Signal Processing, "Prentice- 
Hall, Englewood Cliffs (1985) . 

R. A. Monzingo and T. W. Miller : "Introduction to Adaptive Arrays, "J 
ohn Wiley & Sons, New York (1980) . 

J. E. Hudson: "Adaptive Array Principles, "Peter Peregrinus Ltd. , London 
(1981) . 

R. T. Compton, Jr. : "Adaptive Antennas — Concepts and Performance, "Pre 
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ntice-Hall, Englewood Cliffs (1988) . 

E. Nicolau and D. Zaharia : "Adaptive Arrays," Elsevier, Amsterdam (1989 
) . 

•tM&m-Z&Z* 01 4 lCfcV>T, 1 o©T^^f^ ^7 U>f *HS*I 1 tt, 

©ill*I 6 CDti^M < ^1 2 <5^|!li 7 £ LTmt>?o 
[0 0 0 9] 

mtffi&t>frz (^pp9) o 

[0 0 10] 

-if b owmm&m 8 ^ e> 3 wt^i«;f^ffi:& y > n.- 

[0 0 1 1] 

n b amisfr e> c o £ m^-r s r ^ t & y , ^itM-r^^n. 
— \f a <d mt&tftt if e> ti z> z. n iz & & „ 

[0 0 1 2] 
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[0013] 

^-if Afrb&m-^ZA (t) . ZL-*FBfrb<Dmf5r$:B (t) 
t, 01 4 07l/>f7>ft2S:MtSll©7>ft# lt'Ofii^x 1 
(t) fcfc, 7^^©<fce>tC^fc$tlS : 
xl (t)=alXA(t)+blXB (t) 

m?, al, b 1 It. J:e>iCU T;i/#>f A^^b^ S^T*>S 0 

[0 0 14] 

m2<DT>'r-}'# 2T©^'ft'fB#x 2 (t) r^^ro.fc^ic^sti 

£ : 

x2 (t) =a2XA (t) + b 2 X B (t) 
ZLZl-e, a 2, b 2%|sf#lC'JT;i/^-rAT^'ffci-S#i5:T'feS 0 
[0 0 15] 

I3 07>ft#3t0ffi^x3 (t) «, 7^©J:e)lC^iD$n 

S : 

x3 (t) =a3XA (t) + b3XB (t) 

a 3, b 3 %im#^U TJ]/*>( AT^fc-? 2>&WiT*2b2>* 
[0 0 16] 

mmiZ.. In©7>ft#nt'0fff^xn (t) 7^©J: iC^fcS 
tl<5 : 

xn (t) =anXA (t) + bnXB (t) 
33T% an, b n =fo^tC V Tfr* -f AT«t5itS[T'feS. 
[0 0 17] 

-LIBO^al, a 2, a 3, a n ZL-if A^ h (DWC&m^M U 

7K7>ft2l:Mt57>ff#l, #2, #3, #n©^*l^*l© 

5>fg, -r^t>*> i ^;l/^©^|Ji?:fc^•^TS^$tlTv^^) , ^ti^ti©r> 

[0 0 18] 

±fB©^bl, b 2, b3, -, bn=fo|lf^C :i-1f B <Z>«M 
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fe#JC**U #2, £3, %n(D*tl?tlT*(D$;m&miC.m 

[0 0 19] 

^tl^tl^T^^-^^^M^^lfeM-^x 1 (t) , x2 (t) , x3 (t) , 
xn (t) ttfa-t&^J V"5~ 1 0-1, 10-2, 10-3, -, 1 0 

^ b*<? hfrUffl®i l lc#^p>tLSi:i:tjlc. *ff5i-smm^ l 2 - l , l 

2-2, 12-3, 1 2 - ntf>— ^A^C^tl^ft-^X. "c>*l£. 

[0 0 2 0] 

[0 0 2 1] 

Ifc^oT, 7>ft#lt'©Sii#xl (t) fI^12-Uit 
, wlX (alA (t) + blB (t) ) £&*J, Ty-r-f-tt 2T<Z)^fg##x 
2 ( t ) te, fH#!E#§ 12-2 £j&T, w2X (a2A (t) + b2B (t) ) H 
7>rtt3t*0fif#x3 (t) iI^12-3^iT> w3X 
(a 3 A (t) + b3B (t) ) £&*J, $ IZT # n -e©^#fg#x n 

(t) tt, i^l2-n^it, wnX (anA (t) +bnB (t) ) 

[0 0 2 2] 

ZLtl £ (Dm&mi 2 - 1 , 12-2, 12-3,-, 1 2 - n 

1 3 T'itlir $ tU <D ffi* l*~F IB© J: o IZ & -5 : 

wl ■ (a 1 A (t) +blB (t) ) +w2 (a2A (t) + b 2 B (t) ) 

+ w3 (a3A (t) + b3B (t) ) + — + wn (anA (t) + bnB (t 
) ) 

r*l£M#A (t) iZ&'t&TRt.m^B (t) lzm-?2>T£tlZftV2>}ift<D& 
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(wlal+w2a2+w3a3+-+wnan) A (t) + (wlbl+w 
2 b 2 + w 3 b 3 + — + wn b n) B (t) 

, w3, wn^tm-rs,, feiiin @i5©Mt}i ^3i-r h;i/ta 

ffillit ^MM-r^^^-i^A^^OM-^A (t) <Dfr*#[#>-tZ>t=.&>\Z. 
, G&Ifcal, a2, a3, an, bl, b2, b3, b n Zfe$$Lil 

1, ##A (t) C«»^ftilLTl, iS^B (t) <z>£&f£2>v£#;i:bT0£: 
£&<k5£, w2, w3, — , wn&#fB"3"£ 0 

[0 0 2 3] 

JCfcU, ##A (t) ©flMRtfl, fg#B (t) fflM^O^fjiSl^wl, w 

2, w 3 , •», wnJ'J7;H^AtIffit5: 

w 1 a 1 + w 2 a 2 + w 3 a 3H H w n a n = 1 

w 1 b l+w2 b2+w3 b 3H h w n b n = 0 

fl: £ ;fiT v^s t> © & & „ 

[0 0 2 4 3 

1, w2, w 3 , wn^fg^SCIillCi: »J, fll^Si 1 
3©ai^j#-^ttTIH<Z)^fey il^S : 

H}iJi^=lXA (t) + 0XB (t) = A (t) 

[0 0 2 5] 

Hi6ii, m^m^m<Dmwim^<ny\'-&mmzm-?nv&mT*&z>. m^m 
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[0 0 2 6] 
[0 0 2 7] 

01 5&c£vnT, ^*^©A*##STX (t) 7^f^71/ 
-ftlHSiMl^t5jSia51T}CA^ 11^15-1, 15-2, 15 
-3, l 5-nCQ— ^A*lc#x.^ti-5o ^4xe><D^ic^c?)ffi^'Ai7K:ii j e 

l*wl, w2, w 3 , -, wn^n tf-StlTSfin^tlSo 
[0 0 2 8] 

1, 10-2, 10-3, — , 10-n^bt, MJfciTZ>T>T-t'# 1 , #2 

, #3, #nic^e>ti, hi 4<DMmsfoizmmtzfrz> 0 

[0 0 2 9] 

iS^S <®H5:^-r® 1 4 (7)^3 IC^fJtbT, HI 7<D&>©_ttf>Wc3 aiC^ 
tieii:7^f^7H M^S^M ifrfcttrL— ifA© a^«fg# 4 £ # - 
>5f y h^LTf|[^tt^#oT«MM^^I*^tlTV>S^*U^-^$tiS 0 
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[0 0 3 0] 
[0 0 3 1 ] 

ttmmfe&z<Dm&frbtttt&&+&&&&^*-*>ti&. &#&fdd (Fr 

equency Division Duplex) , TDD (Time Division Duplex) &}ffit>ii e MM't 
Si ti^a*^Ii:^5o — fa#£ F DD"effi^5i§i§r 

i©fc«>, —JRKitt, TDDT?<z>jam#f!flS£fcy* ^Uxnyb^ 

[0 0 3 2] 

JK±ttWUfeJ:^.K:, ^flS^JCT^^-f ^Tl^-T &M^fcTDD/PDMA 
-£lctt, _hTH»ia©«rlSIMK: J: y T y lafcTfSmfflfiJtttf^fc'r 

o 

[0 0 3 3] 

r*^e>. 5SJcs«us**e>TyiaaK (#?>y>?) ic^y^-ifag^cm^sri* 

[0 0 3 4] 
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mmr-m^tit^mm^^ hns*m^f~ftmmmiz.£ vr^mmo^mm^ 

[0 0 3 5] 
[0 0 3 6] 

(DnmzmM^&xmfim&frbmm-zftT&v. f=.£%.&mm*7-i 6 2 3 

[0 0 3 7] 
[0 0 3 8] 

Fy^5 -M?£fSt ZMfe-t £ ;EW$S3 tiT VNfc i: v% e> HS;tf & o £ 



[0 0 3 9] 
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[0 0 4 0] 

commit. V y^^AlcT^^lpJttfc^HU tttfccoSB^i:©!®^ 

m&^m. t , 3£f3^$*i&#t5g#m ic «fc o T«ue $ n t=. \z m%k? & &mm& 

[0 04 1] 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 
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[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

J: y , i: 7i-i;> ^tc j: y B*i$.tt& F y ^9 -M?StS[{c^ y 

[0 0 4 8] 
[0 0 4 9] 
[0 0 5 0] 

©*ny Mcfctt^-fB/S^* b/i/fcJcfcJv^T** bMBBHB£irm-r«5o 

[0 0 5 1] 
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[0 0 5 2] 

o 

[0 0 5 3] 
[0 0 5 4] 

^m^m.(Dn^mmzm^^x. mmm^mmm^ry^-r^^nm-r 
&^xmfet$tit=.&fe<bm*frfi><D±*)®Mxuy vomko&mfo^v 

m&^mt. fcm&<DFv75-m&mzfevx=?&>$:i£tztit=.. ^mttmizm 
\?v7^-n&mzifi]&^&;^*-z*mmhxftM^mz&z> 
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tire*? b)vmmmizftfa-?z> ^y^^-mmm^m^-r^mm^n^ti. 

[0 0 5 5] 
[0 0 5 6] 

*§F£b<kJu BmimcM^-r s^§js#^* b)vm±(omm 

[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

[0 0 6 0] 
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ft <D ffi m m iZ M £ M # # $ < & £ <fc 5 IZ gg M £ ft £ o 
[0 0 6 1] 

c «t y , t=.h x&mtfi y sn^ift & k v -j*? - jsaiaRic» y 

[0 0 6 2] 

a:tff©7 y Mcfcws Steffi*"** h;i/htc^^5vN 

[0 0 6 3] 

© £ #> <DWMV>Hm. J & £ 2 it £ r t # -C ^ S - 
[0 0 6 4] 

«fcy#*L<ti:, ffi@S^m#m«> 35ft©7l/-ACD^.D*y hKlfctf* Steffi 

He Steffi* h/l/fcCfi^T"** h;i/ffig8'fit$:#m'rSo 
[0 0 6 5] 

zL<D&mK&nii£* Steffi*^? mm*. ^Mnmiz^^mmm^mtm^ 

©fc«)©^<Dife®tt$:it^:$-&Sr £tf-V£. #IC Stex^-tf>B#£#iM& 
[0 0 6 6] 

£y0£b<te. ffiKMfPfMgte, B-xn-y bc&f&^tcfctt^Steffi*^? 

o 

[0 0 6 7] 
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<Dt~isb(Dmn<Dnm&*:m*:zi*:z>z.£tfT*&z> 0 

[0 0 6 8] 

mmoj&m 1 ] 

0 0 0 OflUa&^-rtEWS^O y 9 HtfeS. 
[0 0 6 9] 

HlJc^bfe#^Ctev%rtt, ri-if p s l P S 2 ££ii8rji-£fc#>fc. 4 

J:»J— JRWJCN* (N : T'feottiK 
[0 0 7 0] 

01 iC^Lfe^-fg^^^A 10 0 OT-S, y>^-*-# 1 ~# 4fr 
SWT, j^jcS-rsrL— if, ££*_fc£, a--* PS lfr&©te#&4HH"r&fe«><Z> 
SfggPSR 1 fc<fctf:x— !fP S l^©te#&»te«fc«>©3aH3»ST 1 
fcjtlTV**. T>^# 1~#4 fcSte»S R 1 Si^ilSTl £<Dmmi* 

, y&i o- i~i o-4tcj:y, ajRfi&ic-BJift;*. *>nz> 0 

[0 0 7 1] 

-rfct>*>, •eti-?n©r>"5 i ^-es#stifeS'fSfi#Rxi (t) , rx2 (t 

) , RX3 (t ) , RX4 (t ) li, *fjS-TS^>f >yfl0-l, 10-2, 10 
-3, 1 0-4 Sr^bTSMSR 1 JCA*J, S*B9x>f h"** h/I/ff-|MR2 0 

, 1.2-2, 12-3, 1 2 -4©— #A;&K-€-*l-?*l#J*.£>*l5. 
[0 0 7 2] 

*ltf>T >^T<aSM##lC*f-r<g>M&^Iftw rxll, w r x 2 l , w r x 3 

>f h;i/ff#^2 oicj: y, y y/i/*>r ATWffi^ tis. 
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[0 0 7 3] 

mm&X'&uMMte&mfc®^? b z.n-e&mi&&'<9 b)iz$i®> 

h;i/ftB^3 0 fr«b£>Jt##ffcw t x 1 1 , wtx21, wtx3 1, wtx4 
1 i^WW^tl?>fkWMl 5 - 1, 15-2, 1 5 - 3, 1 5 -4 £.*^ti 0 
#15-1, 15-2, 15-3, 15-4^f>©ffiA(l X>f>yf 10-1~ 
' 10-4^U, TZS7~r# 1— #4 {C-£*.£>*1& 0 
[0 0 7 4] 

[0 0 7 5] 

[ 7 #v-r ■< -f r v >r <Dmftmmi 

SRI <Z)g&f£ &fS#lcM-TS £ J£TRZ> £ £ U T*&S„ 
[0 0 7 6] 

7>7^T^f§£*l£:^§fI#RXl (t) , RX2 (t) , RX3 (t) , R 
X4 (t) ft, JWTCO^T^Stl-Sc 
[0 0 7 7] 

[Rl] 

R^i(t) ~ huSixjCt) + h 12 Srx 2 (t) + n^t) - (1) 

RX 2 (t) = h^Srx^t) +h22Srx 2 (t) + n 2 (t) .» (2) 

^3(t) = h 3 iSrx 1 (t) + h 32 Six 2 (t) + n 3 (t) -(3) 

RX 4 (t) = h 4l Srx 1 (t) + h 42 Srx 2 (t) + n 4 (t) - (4) 



[0 0 7 8] 
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rrT*. fg^RXj (t) tt, j#0 (j = l, 2, 3, 4) <D7>^<D^ 
mm^^h. IfSrxi (t) tt, i#B (i = l, 2) ©rL-if*^#b 

[0 0 7 9] 

#^tf>^§^tfc&^U nj (t) tt, j 

[0 0 8 0] 

(i) ~ (4) ww^T^tga-rs^ to^^c^So 

[0 0 8 1] 
[»2] 



X(t) = H,&x, (t) + H 2 Srx 2 (t) + N(t) - (5) 

X(t) = [RX^t), RX 2 (t), .... 10^(1)7 - (6) 

H^Ih^h^...,^] 1 , (i-l s 2) -(7) 

N(t) = M), n 2 (t), % (t)f - (8) 



[0 0 8 2] 

(6) - (8) JC^T, [-] T fcj\ [-] <D$iM*^-?o 
ZLZ1T:\ X (t) teA^-fe^? Hi & i # @ <Z):i-if(Z>^#jS;^^ 

h;K N (t) h/i/&*Jtvr*ia*L-Tv**. 
[0 0 8 3] 

e>ODA*M-^tcm^iS:w r xli~wr x4 i^i^TMbfett?:tif # 
SRX (t) tbtffiMS. 
[0 0 8 4] 

rxl (t) *m&?£Wi&(D7#^>r7yisJ<Dmm*MT<D£olZ.te2> 0 
[0 0 8 5] 

7#V^>f 7*7H10 o©m*M-^y 1 (t ) A;*rts#^ h;i/X (t 
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[0 0 8 6] 
[»3] 

yl(t) = X(t)W! T -O) 
W! = [wrx n , wix 21 , wrx, 31 , wrx4,] T — d o) 

[0 0 8 7] 

ib^tlSM^ffcw r x jl (j = l, 2, 3, 4) 1"£ h 

o 

[0 0 8 8] 

ilT^ (9) ©<fc5lC^fc£.*l£:y 1 (t ) K*fLT. ^ (5) ICJ: 
SfifcAAte-^* h-H/X (t) £fSA-t<5£, J£ilT©J:e)lC^So 
[0 0 8 9] 
HR4] 

yl(t) = HjW/SiXxCt) + HjW^SiXaCt) +N(t)W 1 T ••• 00 

[0 0 9 0] 

y, ?x>f h;i/Wl tt«c©5tS£^®^S:Slfc- , rJ:^JC^x>f VKV hfrM 

mm 1 1 jc * y'3s«citi»s*is. 

[0 0 9 1 ] 
[«5] 

H 1 W 1 T «1 -(12) 
H 2 W 1 T = 0 -(13) 

[0 0 9 2] 
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^ (12) £«fctf5£ (13) fc^fc-rJc^K^x^f hs<? h;bwi tf^izm 
fflZftZH. T^^r^f ^7 U^f 1 0 O^PjOaiMf y 1 (t) tt, $£M£AT 

[0 0 9 3] 

m 6 ] 

yKO-Six^ + NjCt) -(14) 
N,(t) = niOwj! + n 2 (t)w 21 + n 3 (t)w 31 + n 4 (t)w 41 

•••(15) 

[0 0 9 4] 

-?tet>*>, Wfyi (t) Kit. 2A©^-if©e>^>©^i#S©^— 9 
Ml/fcf#Srxl (t ) £>m^tl&Z-tlZte& c 
[0 0 9 5] 

imMmn iooo (DMftowtmi 

[0 0 9 6] 

mmmm o o o ic^-m, T^^^^Ti^-Yco^x^h^^h;!/ cs#. 

[0 0 9 7] 

£lf\ SHitnffl SRI lCfeV^T> ^f8M#*Cg^V%T, 
Zft5 Uf^SlOO) 0 tej$j&<Z>#£^tt. 5$ (1) ~ (4) JCfeVNT. ^. 

-if tizm-%<D4 y ajvx z. £ izffim-tz. 

[0 0 9 8] 

^^1&ZZ>£.. 5£ (1) ~ (4) tC^T. £ £ *J£, ^gjS^* h^Hl 
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[0 0 9 9] 

^f'y^s i02) o z.(D=pwzftfe$:mfa&'<? hfrifimm&<Dmmi&&'<9 

[0 10 0] 

mmv** hi? bjvmwm3 o#, ^M2;txfcai«*s£><? wwc 

ai#^i>f h^? h;i/<Z>ffi?£fTV\ iHJfSIl 5- 1-1 5-4 1C& 
±-?Z> 1 0 4) 0 

[0101] 

csHg/s^ 9 v jvnnm 2 2 <Dmm 

[0102] 

7>ftfe8T^@»*&ffl*Sft*^tt, _h5zEt^^: (1) ~ (4) -e* 
[0 10 3] 

z:©^; (l) - (4) tSfcSftSTVftcDgiefS^^ 
T^IBL/fc^^W^SE-r^illcf St, J£TF<Z)5£ (5) ~ (8) tf> <fc Mc & „ 
[0 10 4] 
[«7] 

X(t) = HjSix,(t) + H 2 Six a (t)+N(t) -6) 



[0 10 5] 



X(t) = [RX^t), RX 2 (t), .... RX n (t)F 
Hi «=[h li> h 2 i 1 ...,h lli J r > (i = l,2) 
N(t)-[n 1 (t),n 2 (t),... J n ll (t)r 



.-.(6) 



-(7) 



(8) 
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^I-iffiU^Sfc^ Srxi (t) (i = l, 2) li-T^TgE&J 

[0 10 6] 
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